
   
[image: JCOM Journal of science communication]


Learning
from
the
news
about
the
consequences
of
climate
change:
an
amendment
of
the
cognitive
mediation
model

Corinna
Oschatz,
Marcus
Maurer
and
Jörg
Haßler
Abstract

In this study, we suggest to amending the cognitive mediation model of learning
from the news to explain the impact of news coverage on climate change on the
recipients’ acquisition of knowledge about the consequences of climate change. To
test our theoretical assumptions, we combine a content analysis of 29 news
media channels with a two-wave panel survey before and after the release of the
                                                                             
                                                                             
5th
IPCC report. Results show that the amount of information on the consequences of climate
change used in print media and prior knowledge are the strongest predictors of the
knowledge in the second panel wave.1
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   Communication about climate change has become an increasingly investigated subject
in contemporary communication science [Post, Kleinen-von Königslöw and Schäfer,
2018; Schmid-Petri et al., 2017; Yang and Ho, 2017; Ziegler, 2017]. On the one hand,
empirical studies analyze news coverage on climate change. These studies are interested in
how causes and consequences of climate change and/or responsibilities and actions to
tackle climate change are presented in the news [Hart and Feldman, 2014; Post,
Kleinen-von Königslöw and Schäfer, 2018; Schmid-Petri et al., 2017]. On the other
hand, studies examine the impact of the exposure to this news coverage on the recipients’
knowledge and attitudes about climate change [Kahlor and Rosenthal, 2009;
Nisbet, Cooper and Ellithorpe, 2015; Sohlberg, 2017; Yang and Ho, 2017; Ziegler,
2017]. Compared to research on climate change news coverage and its impact on
climate change related attitudes, the news media’s impact on the acquisition of
climate change knowledge received little attention. Examining this impact is
important for at least two reasons. First, news media are the most important
information sources about climate change as it passes the human perception almost
unnoticed due to its enormous complexity, huge time spans, and global dimension
[Ryghaug, Sørensen and Næss, 2011; Schmidt, Ivanova and Schäfer, 2013]. Second,
knowledge on climate change is regarded as a crucial premise for the development
of pro-environmental attitudes, behaviors and the publics’ support of political
decisions related to climate change [Brossard and Lewenstein, 2007; Shi, Visschers
and Siegrist, 2015]. However, previous studies on the impact of the news media
on the acquisition of knowledge on climate change show rather mixed results.
This study aims to clarify some of the heterogeneity and aims to contribute to
our understanding of the news media’s impact on recipients’ climate change
knowledge.

   We use the cognitive mediation model (CMM) of learning from the news as theoretical
framework to explain the impact of climate change news coverage on the recipients’
knowledge about climate change. The CMM claims that surveillance gratification seeking
positively predicts knowledge gain via two mediators: 1) news attention and 2) elaborative
news processing. However, news attention has not been confirmed as relevant mediator of
                                                                             
                                                                             
knowledge gain in several empirical studies. Therefore, we suggest to amending the
CMM to strengthen its explanatory power by replacing news attention with the
amount of individually used news media information on climate change. The
degree of self-imposed learning motivation will presumably not only affect how
intensively information will be processed but also how many information will be
selected from the news. This converges with empirical findings from political
communication showing that recipients learn political information the better, the more
often they receive this information in the news [Jerit, Barabas and Bolsen, 2006;
Shehata and Strömbäck, 2018; Shi, Visschers and Siegrist, 2015; Van Aelst et al.,
2017].

   We developed a multi-method research design combining a content
analysis with a two-wave panel survey before and after the release of the
5th IPCC report
published in September 2013 to test our theoretical assumptions. Linking both data sets allows us
to calculate the amount of specific climate change information each respondent used between the
two panel waves and to analyze the impact of this information on his/her individual knowledge
gain. In our study, we focus on the acquisition of knowledge about the consequences of climate
change, because this aspect is most frequently discussed in climate change news coverage [Arlt,
Hoppe and Wolling, 2011; Dirikx and Gelders, 2008; Hart and Feldman, 2014; Hulme, 2009].


   
1     The impact of news media use on the acquisition of climate change knowledge

Since the issue of climate change gained public attention during the 1990s, empirical
studies dealt with the question whether media coverage influences public knowledge
about climate change. However, previous studies show rather mixed results —
especially when the effects of different news media are examined. Early studies
examined simple correlations between media use and factual knowledge about
scientific and political aspects of climate change. In these studies, newspaper use
was positively associated with climate change knowledge. In contrast, heavy
television news use was associated with lower levels of knowledge [Stamm,
Clark and Eblacas, 2000; Wilson, 1995]. More recent studies also consider online
media and apply more conclusive multivariate analysis. Zhao [2009] found that
newspaper and internet use positively influenced knowledge, while exposure to
television news did not show any effect. In contrast, Kahlor and Rosenthal [2009]
found no effects of the use of television and web news. Newspaper use was even
negatively associated with knowledge about global warming. The authors interpret
this finding with presumably inaccurate newspaper reporting but presented no
content analysis data to support this assumption. Their results also show that
recipients know the more about climate change, the more media channels they use
[Kahlor and Rosenthal, 2009]. In an online survey, Taddicken [2013] compared the
effects of regular news media use and the use of climate change news coverage, in
particular. She found that the use of climate change news coverage on television
positively affected knowledge on the causes and consequences of climate change.
There was no effect of the use of climate change news coverage in newspapers,
                                                                             
                                                                             
radio news, and online news. Moreover, regular news coverage did not influence
climate change knowledge at all. Using an online sample from the U.S., Nisbet,
Cooper and Ellithorpe [2015] discovered a slightly positive effect of exposure to
newspapers but no effect of exposure to television news on climate change knowledge.
Finally, comparing the effects of news media use on individuals with high and low
socioeconomic status, Yang and Ho [2017] found that especially newspaper reading and
watching television news positively affect the acquisition of knowledge about climate
change.

   These conflicting findings may have several reasons. The studies are conducted in
different countries and at different times. They use different measures of media use and
different measures of perceived and actual climate change knowledge. Most importantly,
we argue that these studies do not consider actual news media content or the individual
processing of this content.

   Generally, two different theoretical perspectives need to be considered when
identifying relevant factors that influence the acquisition of knowledge. Maurer and
Oschatz [2015] differentiate an objective perspective and a subjective perspective on the
conceptualization of knowledge. The objective perspective is based on learning theories
and includes, for example, the knowledge gap hypothesis [Tichenor, Donohue
and Olien, 1970]. Empirical studies following this perspective usually analyze
direct effects of observable variables (e.g., media use and sociodemographic
variables) and focus on information used in different information channels as the
most important variable predicting the acquisition of knowledge. The subjective
perspective is based on theories from cognitive psychology and includes, for
example, the limited capacity model [Lang, 2000]. Empirical studies following this
perspective focus on individual information processing as the most important
mechanism predicting the acquisition of knowledge and, hence, also consider
indirect effects of non-observable variables (e.g., motivational factors and prior
attitudes) on the individual knowledge gain. In a nutshell, based on both theoretical
perspectives, there are two principle mechanisms underlying the acquisition of
knowledge through mass media: the amount of information used in mass media and
recipients’ individual information processing. This means that the more information
recipients receive and the more intensively they process this information, the more
knowledge they acquire. A theoretical approach linking both perspectives to some
extent is the cognitive mediation model [CMM, Eveland, 2001]. Therefore, we
propose the CMM of learning from the news as the theoretical framework for our
study.


   
2     The cognitive mediation model of learning from the news

The CMM is an integrated model synthesizing literature from cognitive and educational
psychology, the uses and gratifications approach as well as research of learning from the
news [Eveland, 2001; Eveland, 2002; Eveland, Shah and Kwak, 2003]. The model
highlights the importance of learning motivations for the acquisition of knowledge and
                                                                             
                                                                             
uses surveillance gratifications seeking, “the desire to learn from the news” [Eveland, Shah
and Kwak, 2003, p. 363], as initial starting point of the learning process. The CMM
suggests an indirect impact of the motivation to learn on the acquisition of knowledge
through information processing variables. The surveillance motive activates
attention to news (the amount of mental focus on news) as well as elaborative
processing (integration of new information into existing knowledge). Moreover,
the CMM considers news attention as antecedent to elaborative processing as it
brings the content to the recipients’ consciousness. Following the CMM, greater
attention to news and greater elaboration of the news should lead to higher levels of
learning. These theoretical assumptions have been confirmed in various fields of
communication research such as political communication [Eveland, 2001], health
communication [Ho, Peh and Soh, 2013; Lee et al., 2016], and science communication [Ho,
Yang et al., 2017; Yang, Chuah et al., 2017]. However, the model received various
amendments of the initial learning motivation, the mediating processes as well as the
considered outcomes [Ho, Yang et al., 2017; Lee et al., 2016; Wei and Lo, 2008; Yang
and Ho, 2017; Yang, Chuah et al., 2017; Zhao et al., 2011]. The most profound
suggestions for modifications address the mediating processes. While elaborative
processing is broadly confirmed as relevant mediator of the acquisition of knowledge
[Eveland, 2001; Fleming and Thorson, 2008; Lee et al., 2016; Yang and Ho, 2017],
news attention is discussed critically, because it is not consistently confirmed as a
mediator [Jensen, 2011; Wei and Lo, 2008; Yang, Chuah et al., 2017; Zhao et al.,
2011]. For example, Zhao and co-authors [2011] argue that news attention has
to be measured more precisely, as attention to political news causes different
effects than attention to environmental news. More specifically, Wei and Lo [2008]
point out that the CMM considers news media use as a precondition but fails to
include this variable in the model. Thus, they expand the CMM including media
exposure to print, television, and online news in addition to news attention.
The results confirm that exposure to print and television news is a mediator of
knowledge gain. No such finding occurred for news attention to either media
channel.

   Acknowledging these prior amendments, we suggest that there is an implicit
assumption in the CMM that has not been addressed so far. Gaining knowledge from the
news on a specific topic requires the occurrence of specific information on that topic in
the news. This is a necessary precondition for knowledge gain. Attention to a
‘sparse’ news environment on the topic being addressed will not mediate the
acquisition of knowledge, which can explain the heterogeneous empirical findings on
attention to news as mediator of knowledge gain. We argue that individuals strongly
engaging in seeking surveillance gratifications — “those pertaining to gaining
information about one’s environment” [Eveland, 2001, p. 575] will engage in collecting
more information than recipients with a low surveillance gratification seeking
motivation. Hence, the amount of individually used news information on a specific
topic will mediate the acquisition of knowledge on this topic. This assumption
converges with theoretical approaches and empirical findings like the knowledge gap
hypothesis [Tichenor, Donohue and Olien, 1970] that aim to explain the acquisition of
long-term political knowledge. From various studies in this line of research it is
known that individuals learn (political) information the better, the more often
they receive this information in the news [e.g., Jerit, Barabas and Bolsen, 2006;
Shehata and Strömbäck, 2018; Van Aelst et al., 2017]. Therefore, we suggest
to replacing news attention with the amount of individually used news media
information.
                                                                             
                                                                             


   
3     Research model and hypotheses

According to the CMM, individual learning motivation is crucial for the acquisition of
knowledge. Studies using the CMM as a theoretical basis show that surveillance
gratification seeking is associated with knowledge gain by positively predicting
elaborative news processing [Eveland, 2001; Eveland, Shah and Kwak, 2003]. In addition,
as has been proposed above, surveillance gratification seeking should as well predict the
amount of individually used news media information.
     

     H1:    Surveillance    gratification    seeking    positively    predicts    elaborative
     information processing.
     
H2:   Surveillance   gratification   seeking   positively   predicts   the   amount   of
     individually  used  news  media  information  on  the  consequences  of  climate
     change in print, television, and online media.


   The CMM considers news attention as antecedent to elaborative processing as content
cannot be processed without being received in the first place [Eveland, 2001; Jensen, 2011;
Yang, Chuah et al., 2017]. This argument also applies to our amended model as we
replace the attention to news with the amount of individually used news media
content.
     

     H3:   The   amount   of   individually   used   news   media   information   on   the
     consequences  of  climate  change  positively  predicts  elaborative  information
     processing.


   Research on the CMM consistently found that elaborative information processing
mediates the acquisition of knowledge [Eveland, 2001; Ho, Yang et al., 2017; Yang, Chuah
et al., 2017]. As well, previous studies in political communication confirm the amount of
individually used news media information as an important variable that determines the
acquisition of knowledge [Kahlor and Rosenthal, 2009; Shehata and Strömbäck, 2018;
Taddicken, 2013; Van Aelst et al., 2017].
     

     H4:  Elaborative  information  processing  positively  predicts  the  acquisition  of
     knowledge on the consequences of climate change.
     
H5:   The   amount   of   individually   used   news   media   information   on   the
     consequences of climate change in print, television, and online media positively
     predicts the acquisition of knowledge on the consequences of climate change.


                                                                             
                                                                             
   Finally, we add two hypotheses on the role of previous knowledge for learning from
the news. In the only panel study testing the CMM, Eveland, Shah and Kwak [2003]
confirm previous knowledge at time 1 as the strongest predictor of knowledge at time 2.
Moreover, it can be assumed that prior knowledge also affects the intensity of elaborative
processing. Elaboration is the “process of connecting new information to other
information stored in memory” [Eveland, 2001, p. 573]. Psychological models like the
limited capacity model [Lang, 2000] postulate that the intensity of the elaboration
increases, the more an individual already knows as less cognitive resources are required to
elaborate new information.
     

     H6:  Previous  knowledge  on  the  consequences  of  climate  change  positively
     predicts  the  intensity  of  elaborative  processing  of  new  information  on  the
     consequences of climate change.
     
H7: The level of previous knowledge on the consequences of climate change at
     time 1 positively predicts the level of knowledge at time 2.
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Figure 1: Research model.

                                                                             
                                                                             
   



   4     Methods

To test our hypotheses, we developed a multi-method research design combining a content
analysis on news media coverage on the consequences of climate change from the first part of
the 5th
IPCC report with a two-wave panel survey interviewing 529 respondents before and after
the release of the report.


   
4.1     Panel survey

The first panel wave (T1) was conducted directly prior the release of the IPCC report on
September 27, 2013 (16 to 23 September), the second panel wave (T2) directly
after the release (30 September to 8 October). The interviews were conducted by
telephone, using the random-last-digit method to create a random sample. Previous
findings show that regional daily newspapers are an important information source
for many German citizens [Hasebrink and Schmidt, 2013]. As it is not possible
to consider all German regional newspapers in our content analysis, we draw
a regional sample from the inhabitants of a German university town of legal
age.

   The questionnaire consisted of five elements: (1) A knowledge question on the
consequences of climate change, (2) questions on individual media use, (3) a scale
to assess surveillance gratification seeking, (4) a scale to measure elaborative
information processing, and (5) items to record sociodemographic variables and party
identification.

   Knowledge on the consequences of climate change was measured with an open-ended
question in both panel waves. The respondents were asked to list as many consequences of
climate change as they could think of (“What are the consequences of climate
change? What will change on earth? Please list as many consequences as you
can think of”). We evaluated all consequences that were mentioned in the IPCC
report as correct answers and calculated the sum of these correct answers for each
respondent in each of the two panel waves. Correct answers given in T1 (M = 3.1, SD
= 1.82) were used in the analyses as independent variable reflecting previous
knowledge; correct answers given in T2 (M = 3.3, SD = 1.91) were used as dependent
variable.

   To be able to explain differences in knowledge about the consequences of
climate change between T1 and T2 with the individually used amount of
information about the consequences of climate change, we need to carefully
                                                                             
                                                                             
match the panel data and content analysis. Therefore, we included a set of
detailed questions on the exposure to climate change information to determine
the most important information sources and the frequency of their use in the
2nd
panel wave. We determined for 41 news outlets how often they were used by each
respondent to inform themselves about climate change (1 = “daily/every issue”, 2 =
“almost daily/in almost every issue”, 3 = “on occasion”, 4 = “never”). These 41
outlets are composed of 32 news media outlets that are most commonly used by
German citizens (including the regional daily newspapers) and complemented
with nine information sources by political parties and scientific organizations
one is likely to use when searching for information about climate change. In
addition, we asked an open-ended question to measure whether our respondents
used any additional information sources. Only 29 media outlets were used by a
considerable number of participants and were therefore included in the content
analysis.

   Surveillance gratification seeking was measured with four items on a four point Likert
scale (1 = “does not apply”, 4 = “applies completely”) in the first panel wave. Items were
taken from Eveland [2001]: I use mass media to (1) stay in touch with the world, (2) form
an opinion on politics, (3) find out about the main events of the day, (4) make up my mind
about current events. Item 1 was dropped to improve internal consistency (Cronbachs
α = .70,
M = 2.87, SD = .56).

   The measure for elaborative information processing consists of three items and was based
on Schemer, Matthes and Wirth [2008]. Items were measured on a 4-point Likert scale and
determined how closely our respondents follow the information on climate change (1 =
“does not apply”, 4 = “applies completely”): (1) It is important to me to inform myself
about climate change, (2) I closely follow news reports on climate change, (3) If I come
across news reports on climate change I usually read them very carefully (Cronbach’s
α = .76,
M = 3.02, SD = .69).

   Finally, we recorded the respondents’ educational level, age, gender, and party
identification. 864 interviews were completed in the first panel wave (response rate:
28%), 554 interviews in the second wave (response rate: 64%). After excluding
25 respondents due to missing data, 529 remained in the final sample. Males
(46%) and females (54%) are about equally presented. With an average age of
57, the sample is slightly older than the average population in the town of data
collection. Furthermore, typical for a small town with a large university, the sample is
rather highly educated: two-thirds obtained a higher-level education (at least
A-levels).


   
4.2     Content analysis

Media coverage on climate change was analyzed between September 20 (one week prior
                                                                             
                                                                             
the release of the IPCC report) and the October 8, 2013 (ten days after the release of the
report). Based on the results of the media exposure questions in our survey, we conducted
a content analysis of the 29 most frequently used media outlets. We did not include
information distributed by political parties and scientific organizations, as only a few
respondents reported using these sources. The print media sample consisted of four
national broadsheet newspapers (Frankfurter Allgemeine Zeitung, Süddeutsche Zeitung, Die
Welt, Frankfurter Rundschau), one tabloid newspaper (Bild-Zeitung), the three regional
newspapers published at the location of examination (Ostthüringer Zeitung, Thüringer
Allgemeine, Thüringer Landeszeitung), and two weekly news magazines (Der Spiegel,
Focus). The television sample consisted of the daily evening news of the two
widest-reaching public and private TV stations (ARD Tagesschau, ZDF heute, RTL
aktuell, Sat1 Nachrichten). The online news media sample consisted of these offline
media’s websites, complemented by the most frequently used online news portal
web.de.

   Newspapers were obtained from the university library archive. Television news were
recorded by the university’s multimedia center. We developed the database ARTICLe
(Automatic RSS-crawling Tool for Internet-based Content anaLysis) to collect online
articles despite the volatility of online media. Every two hours, starting from the websites’
RSS-feeds, newly published online articles were automatically stored [Haßler, Maurer and
Holbach, 2014].

   The codebook was developed in a broader research project that examined how the
media and political information sources represent new information about climate change
during major climate events like the UN climate summits or the publication of the IPCC
report. Overall, the codebook consisted of 64 categories analyzing how scientific aspects of
climate change like the causes and consequences of climate change as well as political
aspects like responsibilities and actions to tackle climate change are represented in the
news. For the current study, only the consequences of climate change are relevant, as this
was matched with the knowledge question in our panel survey. The coding was
conducted manually by five well-trained student coders. They coded up to five different
consequences of climate change for each news report. In case more than five
consequences were mentioned in one report, the five consequences presented most
prominently (e.g., in more details) and most frequently were coded. The test of the
intercoder reliability of the coding of consequences revealed a Krippendorff’s alpha of
.84.


   
4.3     Linking content analysis and panel data

We linked the data of the content analysis (amount of consequences mentioned in each of
the 29 news media) and the panel survey (each respondent’s exposure to the 29 news
media) using a technique that was developed in the context of studies on media
effects on voting intentions [e.g., Kleinnijenhuis et al., 2001]. For this purpose, we
assigned the amount of consequences of climate change mentioned in each news
media outlet between the first and the second panel wave to each respondent who
used that outlet. The full amount of consequences mentioned was assigned to
                                                                             
                                                                             
respondents stating that they used an outlet “daily/every issue”. For respondents using
the news outlet “almost daily/almost every issue” the data was weighted with
the factor 0.75 and respectively with the factor 0.25 if they used the outlet “on
occasion”. Afterwards, we calculated the total sum of all the information on the
consequences of climate change each respondent used in print (M = 3.49, SD = 4.15),
television (M = 1.98, SD = 2.90), and online news media (M = 4.53, SD = 10.40). The
grouping is conducted to contribute to understanding the heterogeneous findings of
previous studies showing that the impact of climate change news coverage on the
acquisition of knowledge depends to a large extent on the media channel used. The
result of this grouping is an index that approximately expresses how often each
individual respondent used information on the consequences of climate change in
each of the three media channels between the two panel waves. For example,
imagine that one of the panel respondents reads two newspapers every day. The
content analysis shows that one newspaper mentioned 20 consequences of climate
change and the other one mentioned 10. This respondent’s index value is 30 (20
× 1 + 10
×
1), which means that 30 consequences presumably consumed between the two
panel waves were assigned to this respondent. Consequently, he/she is assumed
to learn more about the consequences of climate change compared to another
respondent reading only the first newspaper on occasion (index value: 20
× 0.25 =
5).


   
5     Results


   
5.1     News coverage on the consequences of climate change

The 29 news outlets published 186 reports on climate change in the investigation period.
Online news media released 115 articles, print news published 63 news stories, and
television news broadcasted eight reports. Overall, 101 reports mentioned consequences of
climate change. In total, the news reports mentioned 316 consequences of climate change
as up to five different consequences could have been coded for each news report (Figure
2). Most of them were mentioned in online news media (n = 202), followed by print
media (n = 93), and television news (n = 21). Across all media channels, the three
most frequently mentioned consequences were the rising sea levels (n = 56), the
long-term temperature rise (n = 51), and the melting of polar caps and ice shields (n =
32).
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IPCC report from 09/20/2013 until 10/08/2013 (N = 316).

 
Figure 2: Media coverage on the consequences of climate change.

                                                                             
                                                                             
   



   Compared to the news attention to the previous IPCC report published in March 2007,
the news coverage is extremely low: the International Collective on Environment, Culture
& Politics (ICE CaPs) continuously tracks the global news media coverage on climate
change and reports considerably more news coverage for the previous report [Boykoff
et al., 2019]. We see two major reasons for the decline of news attention to the issue of
climate change. First, this finding confirms a global trend of a general decrease in news
media coverage on climate change [Boykoff et al., 2019]. Moreover, the German
National Election took place about one week prior the release. Due to its unexpected
results, the election was still the most important media issue in Germany one week
after.
   
5.2     News media use on the consequences of climate change

On average, our respondents were exposed to four of the 29 information sources at least
occasionally. Figure 3 shows that the vast majority was exposed to television news,
especially the two public broadcasting channels. About 40 percent read articles on climate
change in regional newspapers. Online information sources were used considerably less
often. Therefore, the fact that online news media report on climate change most frequently
is counteracted by the fact that most people do not receive information on climate change
from online news media.
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10/08/2013 (T2).

 
Figure 3: News media use on climate change.

                                                                             
                                                                             
   



   5.3     The acquisition of knowledge about the consequences of climate change

Results show that our respondents acquired knowledge on the consequences of climate
change between the two panel waves. On an aggregate level, the respondents were able to
list on average 3.1 consequences of climate change in the first and 3.3 consequences in the
second wave (t(529) = 1,991, p = .047). On the individual level, 41 percent of the
respondents were able to list more consequences of climate change in the second
compared to the first panel wave.

   We tested the causal claims of our predictive research model with structural equation
modeling (Amos 24.0) using maximum likelihood estimation. Surveillance gratification
seeking and elaborative information processing were introduced as latent constructs. As
well, we controlled for the effects of gender, age, education, and party identification.
Model estimates are presented in Figure 4. For clarity of presentation, non-significant
paths are not included (RMSEA = .031, 90% CI of RMSEA = .018–.044, SRMR = .0386, CFI =
.973).

   H1 and H2 address the impact of surveillance gratification seeking as learning
motivation on the mediating processes. H1 is supported by the data as surveillance
gratification seeking positively predicts elaborative information processing
(β = .19,
p = .001). This result is in line with the predictions of the CMM. As well, H2 is confirmed
as surveillance gratification seeking positively predicts the amount of individually
used news media information on the consequences of climate change in print
(β = .20, p < .001) and
television news (β
= .16, p = .001). Contrary to our hypothesis, surveillance gratification
seeking did not predict the amount of information used in online media
(β
= .07, p = .122). H3 assumes that the amount of individually used news
media information on the consequences of climate change positively predicts
elaborative information processing. The data confirm our hypotheses for print
(β = .14, p = .004) and online
media (β = .13, p = .010), but
not for television news (β
= .07, p = .148). This finding is line with research on the knowledge gap hypothesis
suggesting that television news require less intensive elaboration than print and
online news media [Grabe, Kamhawi and Yegiyan, 2009]. H4 and H5 postulate
that elaborative information processing as well as the amount of individually
used news media information on the consequences of climate change positively
predict the acquisition of knowledge. Hypothesis H4 is not supported by the
data. An increase in the intensity of elaborative information processing did not
result in an increase in knowledge about the consequences of climate change
(β
= .09, p = .072). In the CMM, elaboration also serves as a mediator of indirect
effects on the acquisition of knowledge. Therefore, we tested whether elaborative
                                                                             
                                                                             
processing mediates the indirect effect of (1) surveillance gratification seeking and (2)
the amount of individually used information on the acquisition of knowledge.
The results confirm that elaborative processing remains a key tenet of the
amended CMM as an increase in the level of surveillance gratification seeking (a
×
bstandardized=
.017, p = .005) as well as the amount of information used in print (a
×
bstandardized= .013, p = .034)
and online media (a ×
bstandardized= .012, p
= .045) indirectly increased the recipients’ knowledge about the consequences of climate
change via elaborative processing. Hypothesis H5 is partly confirmed as amount of
individually used news media information on the consequences of climate change in print
media positively predicts the acquisition of knowledge on the consequences of climate change
(β = .13,
p < .001). No such finding occurred for the amount of information used on television
(β = -.03, p = 0.444)
or in online media (β
= -.01, p = .747). The results can most likely be explained by a combination of findings
from our content analyses and panel survey, as television news did not disseminate much
information on the consequences of climate change and online media have not frequently
been used. Consequently, only print media provided an information environment that
promoted the acquisition of knowledge.

   Finally, H6 and H7 address the role of previous knowledge. H6 is confirmed by the data as
previous knowledge on the consequences of climate change (T1) positively predicts the
intensity of elaborative processing of new information on the consequences of climate change
(β = .31,
p < .001). Moreover, H7 is confirmed as the level of previous knowledge on the
consequences of climate change at time 1 positively predicts the level of knowledge at time
2 (β =
.43, p < .001). Previous knowledge at T1 even emerged as the strongest predictor of the
knowledge at T2.
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Figure 4: Factors influencing knowledge acquisition on the consequences of climate
change.

                                                                             
                                                                             
   



   6     Discussion

In this study, we amended the cognitive mediation model of learning from the
news to explain the acquisition of knowledge on the consequences of climate
change. Specifically, we replaced news attention with the amount of individually
used information on the consequences of climate change. To test our theoretical
assumptions, we combined a content analysis of the media coverage on the release of the
5th IPCC
report in 29 print, television and online news media outlets with a two-wave panel survey
of 529 adult respondents that were interviewed shortly before and after the news
addressed the report. To measure the impact of the individually used news media content
on knowledge gain, we linked content analysis and survey data on the individual
level.

   The analyses show that print media, television news, and online news media did
not extensively report on the consequences of climate change. Nevertheless,
in the second panel wave, 41 percent of the respondents were able to list more
consequences of climate change than in the first panel wave. In line with the
assumption of the amended cognitive mediation model, surveillance gratification
seeking predicted the amount of information on the consequences of climate
change used as well as elaborative processing. Moreover, we found an effect of
the amount of information about the consequences of climate change used in
print media on the acquisition of knowledge on the consequences of climate
change. No such effect occurred for television news and online news media.
Elaborative processing did not directly predict the acquisition of knowledge, but was
confirmed as relevant mediator as indirect effects occurred from surveillance
gratification seeking and the amount of information used in print and online
media.

   The study contributes to our theoretical understanding of learning from the news.
Based on the objective and subjective perspective of the conceptualization of knowledge,
we suggest that there are two essential mechanisms that foster the acquisition of
knowledge. The more information an individual receives (amount of information) and the
more intense this information is processed with (elaboration), the greater is the acquisition
of knowledge. We integrate both lines of research in the cognitive mediation model by
replacing news attention with the actual amount of news media information. Thereby, we
shed light on an implicit assumption of the cognitive mediation model that accepts the
occurrence of specific information in the news as a premise. Attention to a ‘sparse’ news
environment on the topic being addressed will not mediate the acquisition of knowledge,
which can explain the heterogeneous empirical findings on attention to news as mediator
of knowledge gain. Associated therewith, the amendment of the CMM allows examining
the differential effects of different news media channels on the acquisition of
knowledge.

   This paper also makes a valuable contribution to the field of science communication. It
adds to our understanding of how and how much lay people learn from the mass media
                                                                             
                                                                             
about environmental issues like climate change. This is achieved by applying
the fruitful combination of content analysis and panel survey that allows for a
better understanding of small effects of news media use on knowledge gain. The
overall small effects can be attributed to the finding that television news did not
disseminate much information on the consequences of climate change and online
media have not frequently been used. Consequently, only print media caused a
considerable increase in knowledge. Future studies should continue to consider actual
news media content to further clarify the heterogeneous findings in this field of
research.

   The design of the study also involves some limitations. As mentioned above, we can
only approximate the amount of individually used information. Although we measured
news media use very detailed, we only included the most frequently used news media in
the content analysis. Moreover, using a study design such as ours is afflicted with many
risks. The first panel wave had to be conducted before we knew whether and how the
different news media would report on the consequences of climate change. In our case,
news media did not report a lot on climate change as the release of the report was
repeatedly postponed, and, finally, arrived on the Friday after the German national
election.


   
7     Conclusion

In summary, even though the effects of the used mass media content on the acquisition of
knowledge are small, the results are not discouraging. Many respondents already showed
profound previous knowledge on the consequences of climate change in the first panel
wave. It is more than likely that this previous knowledge originates in a large part
from mass media use as there are almost no other sources of climate change
information.
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